Background. Awareness of illness (insight) has been found to have contradictory effects for different functional outcomes after the early course of psychosis. Whereas it is related to psychotic symptom reduction and medication adherence, it is also associated with increased depressive symptoms. In this line, the specific effects of insight on the evolution of functioning over time have not been identified, and social indicators, such as socio-occupational functioning have barely been considered. Drawing from social identity theory we investigated the impact of insight on the development of psychosocial outcomes and the interactions of these variables over time.
Introduction
When comparing first-episode-psychosis patients to those suffering from other mental illnesses, the proportion of people showing no insight into their illness is especially high (Fennig et al. 1996; Conus et al. 2007; Saeedi et al. 2007) . Lack of insight can be defined as an unawareness of the deficits, the consequences of the disorder and the need for treatment (Amador et al. 1991) . Based on the literature, the impact of insight on different functional outcomes seems to be contradictory. On the one hand, awareness of illness is linked to treatment compliance, such as medication adherence and positive and negative symptom improvement (Mintz et al. 2004; McEvoy et al. 2006; Buchy et al. 2010) . On the other hand, insight has been associated with increased depressive symptoms (Crumlish et al. 2005; McEvoy et al. 2006; Buchy et al. 2010; Cotton et al. 2012) , especially at the beginning of the treatment process (Saeedi et al. 2007) . Furthermore, insight into illness has been related to a decrease in quality of life (Kravetz et al. 2000) and selfesteem (Lysaker et al. 2007) . Previous research has not yet disentangled these conflicting effects on functioning due to two main pitfalls: first, the covariation between insight and functional outcomes has not been thoroughly studied longitudinally, and second, a psychosocial perspective on the interaction between insight and remission from early psychosis has barely been considered in papers published so far.
Studies investigating the interaction between insight and the process of remission from early psychosis over time assessed patients either retrospectively (Cotton et al. 2009 ) or prospectively over a relatively short timeframe (Mintz et al. 2004; Parellada et al. 2009; Buchy et al. 2010; Capdevielle et al. 2013; O'Connor et al. 2013) . Few studies followed patients up to 3 or 4 years either retrospectively (Gómez-de-Regil et al. 2010) or prospectively (Crumlish et al. 2005; Saeedi et al. 2007 ). Yet these studies assessed information only once a year and did not allow a detailed exploration of the evolution of functioning.
Furthermore, predominant models explaining a lack of insight consider the individual without taking the social context into account. While some explanatory models for lack of insight suggest a central role for internal mechanisms resulting directly from psychosis or resulting from cognitive deficits linked to the disorder (e.g. Henriksen & Parnas, 2014) , others conceptualize it as a motivational defense mechanism (Thompson et al. 2001 ; for an overview, see Cooke et al. 2005) .
When facing a first episode of psychosis, patients do not only need to cope with the symptoms of the disorder, but also with the emergence of a new identity and the possible loss of old ones; therefore, taking the perspective of social identity theory (Tajfel & Turner, 1986; Ellemers et al. 2002) -and its applications to health events such as coping with stroke (Haslam et al. 2008) or depression (Cruwys et al. 2013 ) -seems highly relevant when exploring this domain. Indeed, in the early phase of psychosis patients have to integrate a new self-definition and must do so within a social context in which schizophrenia is stigmatized (Lauber et al. 2000; Thornicroft et al. 2009 ); an acknowledgement of the 'schizophrenic' identity therefore threatens their self-esteem. The phenomenon of social categorization implies that the patient will be perceived and treated differently than before by others, which may explain why he or she is likely to be torn between acknowledgment and refusal of the schizophrenic identity. The development of functioning is therefore not limited to the remission of clinical symptoms, and should rather, as recently suggested, be seen 'primarily (as) a process of transforming identity' (Williams, 2008, p. 246 ; see also Haslam et al. 2009 ).
We argue that this identity transformation, which is central for the evolution of functional outcomes, can best be observed when considering the evolution of social and occupational functioning. Surprisingly, even if the social functioning in everyday life represents a very important domain of remission from schizophrenia as it is an important dimension of social integration (Rinaldi et al. 2010) , longitudinal research on insight and early psychosis has so far focused predominantly on its link to clinical symptoms (Buchy et al. 2010; O'Connor et al. 2013) . When considering research investigating established schizophrenia, there is some cross-sectional (Karow et al. 2008; Giugiario et al. 2012) and longitudinal evidence (Lincoln et al. 2007; Mohamed et al. 2009; Parellada et al. 2009 ) that an improvement in insight is related to an improvement of social or occupational functioning. One recent study found an increasingly positive association of insight and social functioning over the period of 1 year in involuntarily admitted patients with schizophrenia (van Baars et al. 2013) . These findings indicate a positive correlation between insight and social integration, but they do not provide sufficient information regarding both the evolution and the causal direction of this relation in the early phase of psychosis.
The present study tries to address the mentioned research gaps in the context of the prospective 3-year follow-up of early psychosis patients with two measurement points per year. Based on social identity theory, we hypothesized that the interactions of insight and psychosocial functioning over time would depend on the process in which a person acknowledges or not the mental disorder and therefore the social identity of a 'schizophrenic person' (Williams, 2008) . Following this reasoning, a recognition of the illness (insight) and hence the perception of the negative social label attached to it should lead in the beginning of the evolution of functioning to an increase in depressive symptoms. In order to recover or maintain a positive self-esteem and positive relationships with others (Tajfel & Turner, 1986; Baumeister & Leary, 1995) , the patient might then be led to resist the stigmatized self-definition (no insight), which should be associated with decreased depressive symptoms. Maintaining denial, however, is often complicated when facing the consequences of the illness. Furthermore, over time, recognizing the illness could also have positive effects, considering that the relationship with caregivers often depends on the patients acknowledging their difficulties, which in turn fosters good social interactions within the treatment context, promotes a better self-esteem and enhances the protection against stigma and negative stereotyping (Crocker & Major, 1989; Camp et al. 2002; Crabtree et al. 2010) .
With this in mind, the aims of this study were to explore the pattern of interactions between insight, both self-esteem and depressive symptoms, and social functioning over the 3 first years of treatment in a sample of early phase of psychosis patients in the frame of a specialized early intervention program. Hypotheses were that A specially designed questionnaire (the TIPP Initial Assessment Tool: TIAT) is completed for all patients enrolled in the program by case managers who, in the frame of a caseload of 30 patients, have up to 100 contacts with patients during the 3 years of treatment. It allows assessment of demographic characteristics, past medical history, exposure to life events as well as symptoms and functioning. It is completed on the basis of information gathered with patients and their family over the first few weeks of treatment and can be updated during follow-up if new information emerges. Follow-up assessments exploring various aspects of treatment and co-morbidities as well as evolution of psychopathology and functional level are conducted by trained research psychologists for scale based assessment (with assessment of inter-rater reliability) and by case managers (for objective measures such as employment and living conditions for example) after 2, 6, 12, 18, 24, 30 and 36 months in treatment. In particular, substance abuse diagnosis was assessed at each time point and rated on the basis of DSM-IV criteria (APA, 2000) . The Research and Ethics Committee of the Faculty of Biology and Medicine of Lausanne University granted access to TIPP clinical data for research purposes.
The present study was based on the 240 patients who had been enrolled in the program and who had been in treatment for 36 months at the time of the study. They were between 17 and 37 years old (mean = 24.0, S.D. = 4.8) when entering the program, and lived in the urban area of Lausanne, one of the biggest cities in Switzerland (about 300000 inhabitants). The city is economically well developed, especially in the fields of health, research, education, social services and culture, and also banking, insurance and tourism. More than 40% of people are immigrants, most of them coming from European countries. Compared to the population of this generation in Lausanne, men (n = 166, 69% of the sample) and immigrants (n = 155, 65%) were overrepresented. Regarding the family situation, 83% of the patients were single, and 42% lived with their parents. The level of education, measured by years of school, corresponded to the achievement of the compulsory school, the lowest level in Switzerland (mean = 9.5, S.D. = 1.3), and 66% had no professional or educational activity when they entered the program.
Diagnostic assessment
In the TIPP program, diagnosis is the result of an expert consensus and is based on the following elements:
(1) Diagnosis reported by a treating psychiatrist in all medical documents and at the end of any hospitalization; (2) Longitudinal assessment by clinical case managers over the 3 years of treatment. The consensus diagnosis procedure is realized by a senior psychiatrist and the senior psychologist who is in charge of scalebased assessment over the treatment period. They both review the entire file once after 18 months and again after 36 months or at the end of treatment and conduct a diagnostic process based on DSM-IV criteria (APA, 1994) discussing any unclear issue with the clinical case manager. In this paper, only the final diagnosis, defined at the end of the TIPP treatment period, is considered.
Measures
Socio-demographics and family characteristics were collected at entry into the program, as was the past psychiatric history of the patients.
Insight was assessed by judgment of the case manager based on observation and conversation with the respective patient (0, absence of insight; 1, partial insight; 2, full insight). Full insight meant awareness of the illness and the necessity of treatment. Partial insight meant insight into the illness, but no awareness of the consequences and the necessity of treatment.
Psychosocial functioning was assessed by the Social and Occupational Functioning Assessment Scale (SOFAS; APA, 1994) ranging on a 1-100 scale, with 100 indicating a high level of functioning in a broad variety of activities without physical and psychic alterations in social, professional or academic relations and performances, and by the Global Assessment of Functioning Scale (GAF; Jones et al. 1995 ) ranging on a 1-100 scale, with 100 indicating a high level of functioning in a broad variety of activities going along with social functioning, the ability to cope with problems and the absence of symptoms. A self-rated construct of satisfaction with life and self-esteem was assessed by the 26 items of the World Health Organization Quality Of Life assessment scale (WHOQOL; The WHOQOL Group, 1995) based on 5-point Likert scales ranging from 1 (low satisfaction) to 5 (high satisfaction). Medication adherence for the past 2 months was assessed at each time point on a scale ranging from 1 (no adherence, adherence <25% of the time) to 3 (full adherence, adherence >75% of the time). A psychologist completed the Positive and Negative Syndrome Scale for Schizophrenia (PANSS; Kay et al. 1987 ) and the Brief Psychiatric Rating Scale (BPRS; Overall & Gorham, 1962) for half of the patients. PANSS, BPRS, medication adherence and WHOQOL were collected first at the second time point of the study. Depressive symptoms were assessed by averaging two items, one from the PANSS (G6: Depression, including feelings of sadness, discouragement, helplessness, and pessimism) and one from the BPRS (BPRS3: Depression, including sadness, unhappiness, anhedonia and preoccupation with depressing topics, hopelessness, loss of self-esteem), which were highly correlated at each time point (0.91 < r < 0.95).
Statistical analysis
To test the first hypotheses, a multilevel longitudinal analysis was conducted in order to take into account the variations at the time and individual levels. A first analysis was conducted, with time as level 1 and individuals as level 2, to verify if insight exerted a main effect and moderated the time effect on the evolution of SOFAS and GAF. Similar analyses were realized on WHOQOL and depressive symptoms. Analyses were conducted with MLwiN.2 software by using the model of iterative generalized least squares (Kreft & De Leeuw, 1998; Rasbah et al. 2009 ).
The last hypothesis about the causal effect of insight on SOFAS and GAF at each time point was tested by using a cross-lagged panel analysis with AMOS v. 22 software www-03.ibm.com/software/products/fr/spss-amos and the LAVAAN procedure of R (www.r-project.org). We began by comparing a fully reciprocal model with a basic model without influence of both variables (autoregressive model), and tested the fit of the data of the former two models when insight and respectively SOFAS and GAF were successively the source or the target of influence.
Preliminary analyses were conducted on missing values to evaluate the influence of initial measures of the main variables (insight, SOFAS, GAF) on the attrition. Table 1 provides the breakdown of the participants included in the study at each time point for each variable. The missing values increase from 4.6% to 28.8% for insight, 5.4% to 26.7% for SOFAS and 8.8% to 26.7% for GAF. To check if the participants lost during the study differ for the three measures, we compared their scores when they entered the treatment program with the scores of the remaining participants. Following these results, we used the maximum likelihood method (available in AMOS) to estimate the missing values for doing the cross-lagged panel analyses. In the multilevel framework all existing data were used in the estimation of the models. Then, the multilevel analyses were only conducted on the available observations.
Results
When entering the program, patients presented a marked impairment of level of SOFAS (mean = 38.2, S.D. = 15.9) and GAF (mean = 35.3, S.D. = 15.5). Insight was positively correlated with SOFAS (r = 0.33, p < 0.001) and GAF (r = 0.35, p < 0.001). The latter two measures were highly correlated (r = 0.90, p < 0.001). Age was slightly correlated with insight (r = 0.14, p = 0.041). There was no correlation between sociodemographic characteristics (sex, level of education, socio-professional origin, migration) and the three measures (SOFAS, GAF, insight).
The improvement of SOFAS and GAF after treatment initiation was followed by a collapse after 1 year, and a small improvement at the end of the observation (Table 1 and Fig. 1 ). There was a clear increase in insight, whereas medication adherence appeared to be more stable in time. The self-reported global selfesteem and satisfaction with life (WHOQOL) was high in comparison to the other measures and showed a slight improvement. In addition, the depressive symptoms diminished over time. In order to validate our insight measure for each time point of the study, we used one item of the PANSS (G12: lack of judgment and awareness), which has been used to validate insight in previous studies (e.g. Buchy et al. 2010) . The item was highly correlated with insight at each time point (−0.56 < r < −0.40, p < 0.001). Insight was also correlated, but in a less systematic way, with medication adherence (0.25 < r < 0.56, p < 0.001). Depressive symptoms were positively correlated with insight 2 months after the beginning of the treatment (r = 0.21, p = 0.033), but this positive association disappeared subsequently (r = 0.09 after 6 months and r = −0.03 after 3 years).
A schematic presentation of the results obtained by the multilevel analyses can be found in Fig. 2 . The multilevel analysis on SOFAS and GAF scores revealed that adding the main effect of insight and the interaction effect of insight and time (Table 2, models 2) clearly improved the models taking into account only the effects of time (models 1).
Both models confirmed an important increase in functioning in the beginning of the treatment and an enhanced tendency of improvement in the end of the time-frame of observation (Fig. 1) . They also revealed a slight decrease in functioning in the middle of the process. The significant random effect of insight at the individual level shows that there are important individual differences, which depend in particular on the level of initial psychosocial and functioning resources: The increase in functioning was inversely associated with the initial levels of SOFAS and GAF.
The depressive symptoms starting from time point two were then added into the model as there were no measures for time point zero. The multilevel model did hence not include time point zero, and the number of valid observations diminished (n = 743). Nevertheless, results confirm the preceding observation except for the disappearance of the significant interaction between insight and time due to the exclusion of the first time point. Depressive symptoms exerted a significant principal and negative effect (SOFAS: β = −1.995, S.E. = 0.303, p < 0.001; GAF: β = −2.327, S.E. = 0.319, p < 0.001), but did not interact with time nor decreased or moderated the effect of insight. Moreover, the principal effect of insight completely suppressed the moderate positive effect of medication adherence on both psychosocial and functioning measures.
Multilevel analyses were then conducted on the depressive symptoms and the WHOQOL, as a selfreported measure of self-esteem and life satisfaction. The results (Table 3) show an interaction effect of insight and time on the depressive symptoms (model 2), which suppressed the main effect of time (model 1). Depressive symptoms decreased more in time with a high degree of insight. We observed a cumulative linear and quadratic effect of time and an interaction effect of insight and time on the WHOQOL. Patients evaluated their self-esteem independently of their insight at the beginning of the treatment, but the improvement in time of the WHOQOL was then positively correlated to insight.
A schematic presentation of the results obtained by the cross-lagged panel analysis can be found in Fig. 2 . Our last hypothesis concerned the causal direction of the relations between insight and the two The two models predicting a unilateral effect (of insight on SOFAS or the reverse) had worse fit than the cross-lagged model (both models: Δχ 2 7 > 25.00, p < 0.01). The regression coefficients indicated a more complex pattern of relations between SOFAS and insight than the expected one (Table 4) .
There was a strong and positive mutual influence at the beginning of the treatment. The level of SOFAS had then a significant negative effect on the consecutive level of insight and a slightly negative influence in the first year after the early phase of psychosis and in the end of the treatment. The effects of insight alternated between positive and negative influences on the consecutive level of SOFAS, even if the positive effects were stronger. Finally, a more parsimonious model including only the significant paths (four of insight on SOFAS and two in the other direction) did not differ from the complete cross-lagged model (χ Then, both unilateral effects models significantly differed from the cross-lagged model, but the unilateral effect of insight on GAF showed a worse fit (Δχ 2 7 = 24.32, p < 0.01) than the reverse one (Δχ 2 7 = 17.57, p < 0.05). As in the preceding analysis, we observed a strong and positive mutual influence in the beginning of the treatment, followed by a significant negative effect of GAF on the consecutive insight. Then, no effect reached a statistical significant influence (Table 4 ). Yet, a parsimonious model including only the three significant effects (two of GAF on insight and one in the reverse direction) was worse than the complete cross-lagged model (χ These results showed a strong initial causal and reciprocal influence, but then the paths indicated contrasting positive and negative effects of insight on SOFAS and GAF, while in return SOFAS and GAF tend to diminish the level of insight.
Discussion
The present study investigated the modulating effect of insight in the early phase of psychosis on the evolution of psychosocial functioning over 3 years. It filled existing research gaps by following patients thoroughly over time within a social identity perspective. Our results point to the importance of insight for the development of psychosocial outcomes in the early course of psychosis and complement a few previous findings obtained with patients suffering from established schizophrenia (van Baars et al. 2013) . As expected, they demonstrate an evolving positive relation of insight over the initial phase of treatment for emerging psychosis, which remains stable when controlling for depressive symptoms. Furthermore, they also show a positive effect of insight with time on a measure of selfreported satisfaction with life and self-esteem and a negative effect on depressive symptoms. Depressive symptoms seem to be a drawback in the beginning of the process, which is in line with previous studies for shorter time-frames (Mintz et al. 2004; Saeedi et al. 2007) . Our hypothesis of a positive causal impact of insight on social functioning could not be systematically confirmed. The cross-lagged analysis revealed a strong reciprocal influence between insight and the two measures of psychosocial functioning at the beginning of the treatment, followed by a negative effect of psychosocial functioning on insight in a second phase. After 1 year, there are only slight effects of insight, which alternatively increase or decrease the functional outcomes. This pattern of results points to a more complex interaction between variations in adherence to an illness identity and variations in the evolution of psychosocial functioning. Even if our study did not directly assess identity variables, the findings suggest that identity processes intervene in the regulation of psychosocial functioning. First, patients develop a more positive illness identity during the treatment, as evidenced by the increasing positive relation between insight and self-reports of life satisfaction and self-esteem and the decreasing negative relation between insight and depressive symptoms during the process. Second, the positive relation of insight and social and occupational functioning increased over time, and patients with full insight follow a more stable recuperation curve after 1 year than those with no insight. This evolution can easily be articulated with the adherence to an illness identity associated with the enhancement of self-esteem, which favors in return the recuperation of psychosocial functioning (Haslam et al. 2009 ). Third, considering insight and identity processes as a socio-cognitive conflict of identification within the development of a new social self-definition, the complexity of the interaction of the causal links between insight and functioning outcomes might reflect the actual conflict of identification. This is supported by the intrapersonal variability we find in insight over time. In the same way, the negative relationships of SOFAS and GAF on insight after the important functional improvement at the beginning of the treatment can be explained when considering that a fast gain in psychosocial resources could also lead patients to revise their acknowledgment of the diagnosis and deny the endorsement of a schizophrenic identity. Hence, the bidirectional positive and negative interactions could reflect the process in which psychosocial functioning can either stress a lack of insight, or, on the other hand, enforce the development of insight (Williams, 2008) . Then, the situation at treatment onset shows an interdependency of insight and identity-related variables. In this context, it would be interesting for future studies to investigate more directly the identity process by using specific measures of identification and by differentiating between aspects focusing on activities and aspects focusing on relations in psychosocial functioning.
Some limitations of our study need to be mentioned. First, insight, SOFAS and GAF were evaluated by the same case managers who could have inferred the level of insight from the level of the psychosocial functioning. However, the probability of such a bias appears weak. Case managers had to integrate information from third parties in order to evaluate the work and family environment of the patient and did therefore not only rely on their subjective perception. Furthermore, the level of insight is validated by the correlations with a pertinent item of the PANSS, which was rated by a psychologist, and the results of the effects of insight on the self-rated WHOQOL confirm those obtained with SOFAS and GAF. Second, insight was conceptualized as a holistic measure in this study comprising the awareness of illness as well as the acceptance of treatment while recent studies suggest insight is multidimensional and should be assessed as such (Tranulis et al. 2008; Capdevielle et al. 2013) . This is due to the fact that the current study is based on data collected prospectively in the frame of a cohort study where the initial aim was not restricted to the study of insight and its correlation with outcomes. Besides, in the literature, a correlation between psychosocial outcomes and insight was mainly found regarding the self-reflection related cognitive component of insight ), a dimension which we did not include in the current study. Given numerous conceptualizations and measurements of insight (self-rated, observed or by interview; one or several dimensions; see also Dam, 2006) , future research should vary insight measures and compare them to each other with regard to their interactions with psychosocial functioning. Finally, our study encountered a common limitation in clinical repeated measures with high missing and attrition data rates. Yet, a comparison between valid and missing patient data at each time point revealed no significant differences regarding the measures we used in this study.
Conclusions
Our findings show the central role which insight plays for the evolution of psychosocial functional outcomes in the early phase of psychosis. Future studies should include direct identity measures in order to disentangle the complex interactions revealed by some results of the study. This extends to treatment approaches specifically aiming at the improvement of insight, which has proven moderate effects so far (Pijnenborg et al. 2013) . During the treatment of early phase of psychosis, one should consider identity processes of the patients and, if it is possible, accept that these take time. An inclusion of the social identity perspective could add significant value to both research and treatment perspectives in early course of psychosis and schizophrenia.
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